Background: The relationship between an increasing elderly population and wide-ranging neurological conditions has led to heightened rates of cognitive function impairment. Some researchers have found that health literacy risk may be associated with cognitive impairment in older adults.
C hina has the world's largest aging population. In 2015, the over 65-year-old population was estimated to be 10.1% of the total population; this is expected to increase to 17.2% of China's 1.4 billion residents by 2030 (He, Goodkind, & Kowal, 2015) . The relationship between an increasing elderly population and wide-ranging neurological conditions has led to heightened rates of cognitive function impairment in the elderly adults, especially in the oldest (Arthanat, Nochajski, & Stone, 2004; St. John, Montgomery, Kristjansson, & McDowell, 2002) . At least 10% of people over 65 years and 50% of those over 85 years have some form of cognitive function impairment, ranging from mild deficits to severe dementia (Jorm & Jolley, 1998) . The growing proportion of older adults in China makes for a growing public health concern regarding age-related cognitive function impairment and dementia. Previous studies have found that the prevalence of mild cognitive impairment (MCI) was approximately 11.60%-21.46% in people over 60 years old in China (Liu, Shao, & Peng, 2005; Tang, Zhang, & Wu, 2007) .
MCI is defined as a transitional stage from normal aging to dementia and is one of the most relevant issues in clinical aging studies (Paúl, Ribeiro, & Santos, 2010) . MCI shows a clinical manifestation where a person has complaints of memory loss and finds objective evidence of cognitive function impairment but displays no evidence of dementia. Compared with normal cognitive function (NCF) older adults, MCI groups are at an increased risk of dementia. It is clinically significant to identify MCI; early intervention is beneficial for preventing further progression to dementia.
It is critical to identify the risk factors of cognitive function decline, as it may lead to prevention or intervention strategies. Currently, there are several aspects that may interfere with cognition, such as venerable age, lower education level, stroke, diabetes mellitus, psychiatric disorders, social isolation, and poor intellect (Campbell, Unverzagt, LaMantia, Khan, & Boustani, 2013; Paúl et al., 2010; Petersen, 2011) . Some studies have found that even health literacy risk may be associated with cognitive impairment in older adults (L. Yu, Wilson, Schneider, Bennett, & Boyle, 2017) .
Health literacy, or the degree to which individuals have the capacity to obtain, communicate, process, and understand basic health information and services needed to make appropriate health decisions (Kaphingst, Goodman, MacMillan, Carpenter, & Griffey, 2014) , is an important predictor of health outcomes. However, despite prior studies showing a relationship between cognitive status and health literacy, cognitive status has generally been treated as exclusion criterion (Baker, Parker, Williams, & Clark, 1998; Baker, Parker, Williams, Clark, & Nurss, 1997) or has not been explicitly considered (Nielsen-Bohlman, Panzer, & Kindig, 2004; Paasche-Orlow, Parker, Gazmararian, Nielsen-Bohlman, & Rudd, 2005) in most health literacy studies. Therefore, the relationship between cognitive dysfunction and health literacy needs to be further examined in older adults.
The aims of this study were to compare the health literacy risk between NCF and MCI older adults, analyze variables related with cognitive function impairment, and obtain evidence-based health literacy risk to implement more effective interventions to prevent or delay cognitive decline.
METHODS

Design
This was a cross-sectional study employing a simple random sample method of 412 older adults (aged over 60 years) at inpatient departments in two general hospitals (Grade 3) in Jiangsu province. In order to avoid subjectivity and conscious selection of samples-which caused selection bias-we used random numbers to select the participants. We numbered patients who met inclusion criteria by also using random numbers. Each patient received a random number, which was divided by 2; patients with a remainder of 1 were assigned to the NCF group, and those with a remainder of 0 were assigned to the MCI group.
Participants
Older adults were recruited between June and December 2016 through the inpatient department of the Yangzhou University's Affiliated Hospital and Clinical Medicine College Hospital. To be eligible for the research, older adults in the MCI group first met the MCI criteria proposed by Petersen et al. (1999) , including (a) subjective memory complaint by the patient or his/her caregiver, (b) no or minimal impairment of daily life activities, (c) objective memory impairment adjusted for age and education, (d) preservation of general cognitive function, and (e) not having dementia. An additional criterion was added that cognitive function impairment must be restricted to memory loss. The final diagnosis of MCI was given by consensus of two highly qualified neurologists blinded to cognitive examine results, and each neurological evaluation was combined with other comprehensive material and medical histories collected during clinical testing.
Data Collection
In consideration of the older adults' difficulties in responding to the self-reported questionnaire, we conducted all the surveys using interviews. The investigators gathered anonymous data for demographics by asking questions with face-to-face visits, as well as responses to the scales of cognitive function and questionnaire of health literacy.
Cognitive Function Assessment The Mini-Mental Status
Examination was used to measure MCI (Folstein, Folstein, & McHugh, 1975) . The scale is well known and widely used to screen the cognitive state of older adults by identifying between subjects with and without cognitive impairment. We applied the Chinese version, which is adapted to different education levels and to those who are illiterate. Study participants needed to achieve a score between 27 and 30 points on the Mini-Mental Status Examination, with <27 indicating MCI.
Health Literacy Assessment The Chinese Citizen Health Literacy Questionnaire (Wang, Mao, & Tao, 2010) was developed by the China Health Education Center. The three dimensions of the questionnaire were basic health knowledge and mind, health lifestyle and behavior, and basic skills. The questionnaire included 15 true or false questions, 46 single choice, and 19 multiple choice. The test included 80 items, with 100 maximum points. The Cronbach α coefficient was .93, and for the three dimensions (basic health knowledge and mind, health lifestyle and behavior, and basic skills), it was .87, .77, and .80, respectively, indicating good reliability. From factor analysis, goodness of fit index = 0.951, the adjusted goodness of fit index = 0.923, comparative fit index = 0.966, Tucker-Lewis Index = 0.1.000, normed fit index = 0.924, root mean square error of approximation = 0.042, this questionnaire showed good construct validity. Grading for the health literacy questionnaire was as follows: 75 ≤ scores ≤ 100 indicated adequate health literacy, 64 ≤ scores < 75 indicated marginal health literacy, and 0 ≤ scores < 64 indicated inadequate health literacy (Xue, 2017) .
General Information A standardized self-designed questionnaire was used for the survey and included detailed questions about older adults' sociodemographic characteristics and self-reported information, such as gender, age, marital status, living arrangements, educational level, chronic disease, physical activity, and body mass index (BMI). Several terms should be defined: Chronic disease (chronic noncommunicable diseases [NCDs] ) is an umbrella term of a sick state in the complex system of human body (M. Yu & Lu, 2014) ; NCDs do not refer to a specific disease, but a group disease. NCDs lack clear evidence of the disease cause although the disease course is obstinate and incurable. NCDs mainly include several diseases: cardiovascular and cerebrovascular diseases (hypertension, stroke, and ischemic heart disease), cancer, diabetes, chronic respiratory diseases, and so forth.
Physical activity was defined as two to three times a week at a moderate intensity for 30-60 minutes. Physical activity is measured by asking participants for a detail activity program of the previous 12 months or more. If the participant could satisfy the criteria, we divided them into physical activity group (Kang, Park, & Wallace, 2018) .
BMI is a person's weight in kilograms divided by the square of height in meters. BMI can be used to screen for weight categories that may lead to health problems, but it is not diagnostic of the body fatness or health of an individual. According to the criteria of the Chinese working group on obesity, BMI < 18.5 kg/m 2 is underweight, BMI = 18.5-23.9 kg/m 2 is normal or healthy weight, BMI = 24-27.9 kg/m 2 is overweight, and BMI ≥ 28 kg/m 2 is obese (Qi et al., 2018) .
Ethical Considerations
All procedures were approved by the ethics review board of medicine of the Yangzhou University, and written informed consent was gained from all older adults or their families.
Data Analysis
Data were analyzed using the Statistical Package for the Social Sciences, Version 20.0, for Windows (SPSS, Inc., Chicago, IL). 
RESULTS
Characteristics of Participants
Among the 412 participants, there were 260 (63.11%) NCF and 152 (36.89%) MCI subjects. The age range of the subjects was 60-91 years (mean age = 69.87 ± 6.74 years), and 68.45% were male. The average educational-level aspects are as follows: 23.54% (n = 97) of the subjects had primary and below education (≤5 years), 37.86% (n = 156) of the subjects received junior school education (8 years), 23.31% (n = 96) of the subjects received high school education (10 years), and 15.29% (n = 63) of the subjects received undergraduate and above education (≥14 years). Table 1 shows the differences between the MCI and NCF groups based on sociodemographic variables, chronic disease, BMI, and physical activity. In addition, in MCI groups, higher aged, widowhood, lower education levels, lack of family members, and lower monthly family incomes were greater than in NCF groups (p < .05). Table 2 shows the comparison between the MCI and NCF groups for total health literacy and its three dimensions (basic health knowledge and mind, basic skills, and health lifestyle and behavior). MCI group scores were lower than NCF group scores (p < .05). Table 3 shows that there were significant differences between the NCF and MCI groups in health literacy levels (p < .05). The NCF group showed mainly adequate and marginal health literacy, whereas the MCI group showed mainly marginal and inadequate health literacy.
Health Literacy
Relationship Between MCI and Relative Risk Factors
We performed a multiple logistic regression analysis to determine the relationship between health literacy and MCI. Table 4 shows that the independent factors for MCI were health literacy, education level, age, marital status, and BMI. The findings showed that higher health literacy level was associated with lower risk of MCI. High education levels, being younger, having a spouse, and being overweight decreased the risk of MCI. Being underweight increased the risk of MCI.
DISCUSSION
In this research, we found that health literacy and three dimensions scores were higher in the NCF group compared with the MCI group. Thus, there was a corresponding improvement in health literacy with increased cognitive level of older adults. Furthermore, there was a higher frequency in marginal or inadequate health literacy scores in the MCI group compared with the NCF group, in which there was a higher frequency in the marginal or adequate health literacy scores. In line with this concept, the risk of lower health literacy was associated with MCI (Han, Boyle, James, Yu, & Bennett, 2015) .
However, the interrelationships between MCI and health literacy risk are complex and reciprocal. We could not determine if MCI preceded poor health literacy or vice versa. The study by Lee, Hong, Cheong, and Oh (2009) demonstrated that self-rated literacy is a better predictor of cognitive function in old age, stressing the importance of systematic health literacy assessment in MCI. The relationship between health literacy and MCI should receive more attention by clinicians and policymakers because both are becoming common health problems.
Multiplelogistic regression analysis revealed that the independent influencing factors for MCI were health literacy, education level, age, marital status, and BMI. For these variables, health literacy was a protective factor. If we regarded adequate health literacy as a reference, the MCI risk would improve 0.933 times in older adults with inadequate health literacy.
Longitudinal studies have suggested that higher literacy skills at baseline reduce the rate of cognitive decline in older adults and literacy is consistently more predictive of cognitive decline than years of education (Federman, Sano, Wolf, Siu, & Halm, 2009 ). Thus, lower literacy is associated with an early manifestation of age-related cognitive function decline and may act as an indicator of future adverse outcomes (Boyle et al., 2013) . The finding that impaired health literacy in older adults is an important indicator of cognitive function decline has clear implications for public policy and interventions that improve health literacy in older adults. For healthcare professionals, screening for health literacy risk should be included in multidimensional geriatric assessment. Moreover, healthrelated information should be redesigned to be more accessible, understandable, and relevant, especially for older adults with a mild degree of cognitive function impairment.
Consistent with previous research (Borenstein et al., 2010; Cova et al., 2016; Hall, Gao, Unverzaget, & Hendrie, 2000; Lee et al., 2016) , the higher age, widowhood, lower education level, and being underweight were risk factors of MCI in this study. Brain function degradation of older adults is a natural part of aging and become an influencing factor of MCI. Some surveys have reported insufficient knowledge of dementia among older adults with low levels of education. As a result, older adults may be unfamiliar with the disease progression of MCI and might postpone seeking medical help. Because marital status and MCI were significantly correlated, older adults may be able to learn about disease process by receiving information from household members. For those who are widowed, lack of support, companionship, and communication may increase MCI risk. Finally, researchers have shown that BMI predicts the risk degree for MCI progression; being underweight could increase the risk from MCI to dementia.
There were some limitations to our study. First, it was a cross-sectional survey design. Thus, whether impaired health literacy risk leads to an increased MCI state is not clear. The hypothesis that improving health literacy may promote cognitive function should be explored by prospective longitudinal cohort studies. Second, we enrolled only older adults in hospitals; thus, our results may not be representative of all elderly Chinese adults. Further studies will continue to assess the association between health literacy and MCI in communitydwelling older adults.
CONCLUSION
We studied the relationship between health literacy and MCI in older adults in hospital settings. Our results suggested that lower health literacy is an independent risk factor for agerelated cognitive function decline in older adults. The relationship between health literacy and MCI warrants more attention by clinicians, policymakers, and healthcare professionals. In addition, we need more prospective longitudinal tests to confirm that improving health literacy by various intervention methods can promote the cognitive function of older adults. 
